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A ITEU DS laVILLAHD CaKERCL.L AIRPLAl^S-* 
The D.H.66 with Tl-ree Bristol "JuT)iter" En/^irxCO- 

The rev; De Kavilland airplariC, type D.H.66, whiCii in novr in 

9 

course oi conB truction at the Stag Lane v/crk^? of tlie De Ha.vil- 
land Aircraft Ccmpan^^, r^arlvs a considera.'ble departure in sever- 
al respects froir. normal De Havilland pra^ctice. Thus in ;ola.co 
of the al]-V70od plywood- covered fuGelare, which has chare.ctor- 
ized pract icr.lly all De Ka.villand airplanes for a £{;reat number 
of years, the new three- en - inGd airplane bein;-; built for Imn^cr-- 
ial Airways, Ltd., has a fuselage of all- lit eel construction as 
rog'ards its niain stanicture (Fig. l) • The wings, on the other 
hrind, •'^rc of norr.al De Kavilland construction with box spars of 
wood and spruce ribs (Fig. 3)- 

The Fuselage 

Although the De Havilland Aircraft Company has by this tirre 

h-\d . considerabl e experic~nce in rnetal const raction, it h:-s not 

hit'ierto been possible to illustrate these forns of construction, 

as^thc airplanes so built have not been oorrmercial airplanes, and 

so' hcwe not been available for detail illustration. That being 

so, it is thourh.t to be of interest to illustrate in considera- 

ble detail the particular loxr^ of tubular construction employed 
*From "Fi.ight," June 10, 1926. 
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in the D*K. 66, and consequently several of the sketches show 
vario"'i^> Joints, between struts, longerons, landing gear ntnits 
and win:;-., roots as Uf:^.ed in thir. construction (Fig. 4). The fuse- 
la.,:e main .structure is of the rectan.^-^ular section type, .':.r_d the 
lonr^orons do :iOt run ri.*;ht through from nose to storr:, but e.Tc 
di^^ided at various points alon.rc their len[;th, in 'olaces where 
a number of ir embers rr.eet. A feature of the construction is r.hat 
the stool struts and lon:-^crons are in inost places provided dth 
duralui.iin ends Gha^)cd tc oi'.it local requirements and g-eneral^y 
either in the for::] of forked or plain ends for pin joints, f ■-o 
cross-bra,cinp is by circular section tie- rods, and in certain 
panels where the strcs;:;3S are exceptionally heavy these tie- rods 
are duplicc.t ed. The attachment of vertical and horizontal 
struts to the longerons is norraally by clips bent around the 
longerons and pinned tc them. The longerons are formed by sec- 
tions of straight tubes, so that the contour of the fuselage is 
not formed by curves but by a series of straight lines at vary- 
ing an-fics. This, of course, is usual with tubular construc- 
tion, it r. voids the trouble and expense of bending the tubes, 
and the effect upon the head resistance of the fuselage is prob- 
c?Jbly negligible. 

At the stern the fuselage does not terminate in a vertical 
stern post as is usually f-'ie case, but ends in a fairly wide 
flat panel. This form of construction is due to the fact tliat 
the D.K. 66 is provided with a biplane tail which, in order to 
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allow for trimming the stabilizer is "built up as an independent 
unit, hinged to the top longerons at the corners of the last 
bay. The stabilizer trimming gear is enclosed in a casing which 
serves to streamline the rear portion of the fuselage, but which 
is. not a part of the main structure. 

In front the fuselage tapers fairly abruptly to a very small 
engine plate for the central "Jupiter" engine. Th© engine plate 
itself is made of duralumin; and appears to be extremely light. 
It is attached to the steel tube longerons by four large bolts, 
and the engine is thus readily removable. The front panel of 
the main fuselage is triangulated by steel tubes, and in the case 
of two of these tubes, tie rods run parallel with the tubes, al- 
though the latter are v^orking in tension. The engine mounting 
is shown in Fig. 2, and some of its details are illustrated by 
sketches (Fig. 4), which should make the arrangement quite clear. 
The mounting is very clean., and leaves ample space for getting 
at the components mounted on the back of the engine. 

One of the disadvantages of the steel tubular fuselage of 
the type of the D.H.S6, is that the cabin has to be built up in 
the form of a three-ply "box" slipped into the fuselage from the 
top when the latter has been erected. The floor of the cabin 
has fairly stout cross members underneath, but these stop short 
inside the bottom longerons, and the cabin "box" is supported at 
the corners only, so as to avoid placing bending stresses on the 
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lower longerons due to the weight of the cabin and its contents. 
The actual supports under the corners of the cabin are in the form 
of wood "blocks, shaped to fit over the top of the cross tubes in 
the bottom panel of the fuselage, so that all the stresses are 
concentrated very close to the joints and the bending moments im- 
posed are a minimum. 

As the De Havilland type 86 is intended for use on the 
Cairo-Baghdad line which it is hoped to open next spring, the 
whole of the cabin space will probably not be devoted to passen- 
ger accommodation, and at the moment we understand it is intend- 
ed to provide seats for seven passengers only, the rest of the 
space available (485 cu.ft*) being intended for goods and mails. 
Should it later be desired to use the airplane entirely for pas- 
senger-carrying, a number of extra seats would, of course, be 
fitted. 

Aft of the cabin is another "box" of plywood which forms the 
luggage compartment. Vertical strips of wood of semicircular 
section are tacked to the cabin in order to protect and stiffen 
the plywood against accidental damage by heavy luggage. The com- 
partment is a large one (155 cu.ft.) and should be ample for the 
amount of personal luggage likely to be required for seven pas- 
sengers. It is provided with a separate door. 

In the general arrangement drawings (Fig- 5) will be seen 
a peculiar funnel projecting from the roof of the fuselage. 
This is a ventilator which, owing to the speed of the airplane, 
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will force air into a diffuscr box fron v;hich in turn, fresh air 
■.:ill filter into '':':ic cabin ivithout cauLiin.": a IrauAt. 'D'^^tr.'l f 
the ventilating arrangement cannot be ::^iven at the present ti-:-C. 

The Wings 

Ar. already Mentioned, the \vings of the C.rl.BC arc of per- 
fectly normal construction, v-.-ith box spars havin;.^ plyv/ood "vall s 
and spruce flanges (Fi:-;. o) . At the points r'.icre occur the at- 
tachiriCnts for the interplane struts, internal paching ]jicco'^> 
arc introduced and the forrn of these is illustrated, fron v;hich 
it v:ill be seen that these distance yjicces -.re built up -ri 
nulti-ply spruce. The ribs are of spruce and are ox the i ' e 
type as has been used by the De Havilland Aircraft Conoa- y ir a 
great nanber of their t>^;)es during recer:t years. The v/in:; flec- 
tion used is R.A.F.15. The v/ing covering is fa^bric, doped and 
varnished in the usual uanner. Leading and trailin.-: edges a,re 
in the fon-n of duralunin tubes, but v/ith the exception of these 
and the internal drag bracing, the v/ings are of all-^;;ood con- 
struction. Owing to the fact that two win[;- -.:yincs are mounted 
on the lower wing, the construction has been somewhat altered 
at the points v/here these two engines are r/.ounted. From one cf 
our shetches (Fig. 5) which illustrates the framework caryyin- 
one of the wing engines, it will he seen that the lowc.r -ing .1 
corporatcs r..t this -ooint a system of triangulation forr.:ed by the 
front spar rnd tv;o 3t'.A;t box ribs, the apex of the triangle 
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fallin.:;: on tire rear spa,r. A result of this trianpulatod e:ip;i:ie 
support is that the end rib of thip. section of the wing has a 
fv-:: irly Tjronouncod rako. (The outer portion c.-i trc v:in^.^ is, 'f 
course, raked at its inner end to the sane an(j;loO The online 
ol.v-te itself is bolted to this triangular stiucture and the 
front .-par. 

The Tail 

One r.f the unusual features in the desi;gn of the D»K. 6G is 
the tail unit. This oonpriscs a biplane tail with a single 
elevator hinpcd to the lower stabilizer only, and of three ver- 
tical fins and three rudders. The tail unit is built in two 
synmet rical halves in order to reduce the number of spares nec- 
essary. Thus ra spare fin can be used either in the central 
portion or in one of the two outer positions, and the same ap- 
plies to the rudders. Equally, the two halves of each of the 
stabilizers are identical, so that a spare for either can be 
used at v:ill on the port or starboard side. 

Another unusual feature of the tail design is the aethod 
adopted for trimming the tail. Owing to the rigidly-braced bi- 
plane stiaicture, the usual tail trimming gea.rs could not well 
be employed, and in place of this the designers of the D. H. 65 
have adopted a system, which is similar in principle to, although 
quite different in detail from, the trimming gear patented by 
the -Jestland Aircraft '.Vorks. The lower stabilizer is hinged to 
the main fuselage at the rear ends of the top longerons, and is 
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braced by an inverted pyranid of steel tubes meeting: at a point 
in line wit:: the lov/er surface of the fusolao^e. A v.^orrn rear is 
interposed betv/een the fixed portion of tnc fuselage and vi; ;. 
apex of this inArcrted pyramid, no that when the worm :^ear i.:; 
rotated the top of the pyrai^id is brought closer to or farther 
away from the fixed fuE-.elap^e st:mcturG, according to the direc- 
tion of rotation. The tail- tririiming .::;'ear^ stecl-tubo pyraiT.id, 
etc., arc enclosed in o li.cht casin.o:, vaiich serves to fair off 
the rear 'ooxtion of the fuselage, and means are provided for 
coverin:;^: up the rrap betiv.. en the fixed and moving parts v/hon the 
tail is triv.imed to its smallest angle of incidence. 

The Landing Gear 

The landinf-'; r.;ear is of conventional t:;/pe, ^vith bent axles 
and 7 supporting strats, of which the front ones arc telescop 
ic and contain the usual rubber blocks working in comprcs.v:- 1 on . 
Generally speaking, the landing gear is similar to that of the 
D.H. 34. 

The Power Plant 

Reference has already been made to the mounting of the 
three Bristol "Ju-oiter" engines, and te the illu^^t rations -.'how- 
ing the engine plate for the central engine and the "ring stru.c~ 
ture supporting the engine plates of the winr: engines. A refer 
ence to the front elevation of the airplane will show that by 
so arro/nging the desi.r.i, that the central engine is considerabl 
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above the level of the wing engines, it has been possible to 
avoid over].a:Toing of the propeller discs without clacin?,: the 
v;in,7; cn.^zincs cxcessiT^ely far out from the fusela.px,. Exporjc^^cc 
^vith thrcc-cngined air^)lancs sooms to shov^^ t'lat flutter anc; vi- 
bration arc apt to occur v;hen the propeller discs overlap ar.d 
in the 1. K.66 there chould be no trouble on thic score, as the 
slipstreciris should clear one another by a considerable mar-^in. 

The :ain gasoline tanks arc placed in the center section 
of the top wing so as to ;rive direct gravity feed to the en- 
gines, '7ith consequent simplification of the aasoline system. 
As the airplane is required to have a rather large cruising rad- 
ius, the fuel capacity is high, i.e. , 300 jgallons, aiid in con- 
templating the airplane from the point of vie\7 of paying load 
carried, this fact should be kept in mind, as the gasoline and 
oil to be carried account for no less than 3500 lb. of the dis- 
posable load. 

Certain other features of the H. 6(3 nre ■worthy of a closer 
• study, but it is preferred to defer a reference to these i.-.'-.til a 
later date. No performance figures are available at prei;-::t, 
but the following fi.gures of weight, etc., may be of interest. 
The weight of the airplane empty is 9030 lb. The weight of fuel 
and oil is 2500 lb., and of pilot and navigator 360 lb., leaving 
a r)ayin?T load of 3350 lb. As the total loaded weight of x^e 
airplane is estimated at 14,700 lb., there io an item of o20 lb. 
not accounted for. This weight is believed to be renresc^ted 
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by instrar.io:its , cocin equipment, etc., vihich ere not inclu.-f-od 

in tlio fi,-rure for empty weip;ht. As the xi/ing area is l-'o-? ;:r. ft., 

the \7inc: loading is 9. i"7 lb. /sq.ft. 
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Figs. 1 ,2 & 3 




THE D.H. 66 : I hree-tiuartor front view of the fuselage 
in skeleton. The main structure is of steel tube, and 
cabin, luggage compartment, etc., are in the form of 
'* boxes " of three-ply, slipped into the main structure. 



THE D.H. 6(> : Ihe mounting for the central engine 
is extremely neat and simple. The engine plate is 
made of Duralumin and is very light. Details of this 
mounting are illustrated by sketches. 



Fig. 1 



Fig. 3 




THE D.H. 66 : Sketch showing the triangulated structure in the lower plane, which carries one of the wing 
engines. The undercarriage struts are attached to the two fittings at front and rear ends of the longitudinal tube. 



Fig. 3 
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Fig. 4 Some constructional details. I . shows the tuselajiie joint at the point where are attached the front 
spar oi the lower winj^ and the inner end ot the wheel axle. 2 is another fuselaj^e joint slij^htly farther aft. I his 
sketch was made from a fuselaj^e side Ivinj^ on trestles, and the slopinj^ strut is actually vertical, while the wiring 
plates visible below the longeron belonj^ to the cross-bracinj^ of the floor panel of the bay. The joints in the rear 
portion oi the Vusela^^e are of the tvpe illustrated in ^. All the steel tube struts and longerons have Ouralumin 
ends, forked or plain, according to local retiuirements . .Some details of the mounting ' of the nose engine are 
shown in 4. I he entwine plate itself is of Duralumin and is very light. It should be pointed out that the sketch 

is a rear view , and show s the back of the engine nlate. 




Fig. O Some spar details. On the left, the distance-pieces separatini; the spar flani»es in the inner ba\ 
and on the riiiht, the same, but in a slightly different form, in the end sections of rhe w in^. I he spars are ol 
spruce, spindled out as indicated, and the (iistance-pieces are of laminated spruce, while the spar walls are m 

1 ' 6 3 ^.c. 



